I. Introduction
The purpose of this paper is to evaluate the impact of the Tax Reform Act of 1986 on U.S. economic growth.' Major tax legislation such as the 1986 tax act can produce substantial alterations in the rate of capital accumulation and the allocation of capital among sectors and types of assets. An assessment of the impact of tax reform depends not only on the changes in tax policy but also on the elasticities of substitution along all the relevant margins. The intertemporal margin, involving the allocation of resources between present and future corporate capital income is taxed only at the individual level, and household capital income is not taxed at either level. In addition, the government sector imposes sales taxes on the production of consumption and investment goods and property taxes on assets held by the business and household sectors. Taxes insert wedges between demand and supply prices for investment and consumption goods and for capital and labor services. These tax wedges distort private decisions and lead to losses in efficiency.
In our model the equilibrium of the U.S. economy is characterized by an intertemporal price system that clears the markets for all four commodity groups included in the model: labor and capital services and consumption and investment goods. Equilibrium at each point of time links the past and the future through markets for investment goods and capital services. Assets are accumulated as a result of past investments, while the prices of assets must equal the present values of future capital services. The time path of consumption must satisfy the conditions for intertemporal optimality of the household sector under perfect foresight.8 Similarly, the time path of investment must satisfy requirements for the accumulation of assets by both business and household sectors.
In order to evaluate alternative tax policies, we first consider the intertemporal equilibrium associated with each policy. Under perfect foresight there is a unique transition path to balanced growth equilibrium for any tax policy and any initial level of capital. The growth path of the U.S. economy consists of a plan for consumption of goods and leisure at every point of time by the representative consumer and a plan for production of investment and consumption goods from capital and labor services at every point of time by the representative producer. These plans are brought into consistency by the intertemporal price system. Associated with each tax policy and the corresponding intertemporal equilibrium is a level of welfare for the representative consumer. This level of welfare can be interpreted as a measure of economic efficiency corresponding to the potential level of welfare for society as a whole. The actual level of welfare also depends on the distribution of welfare among consuming units. To evaluate changes in tax policy in terms of efficiency, we translate changes in potential welfare into an equivalent variation in private national wealth. We first consider the time path of the price of full consumption associated with current tax policy. We then evaluate the difference in wealth required to attain levels of potential welfare before and after the change in tax policy at prices prevailing before the change. This paper is organized as follows. In Section II, we summarize the 1986 tax reform in terms of changes in tax rates, the treatment of deductions from income for tax purposes, the availability of tax credits, and provisions for indexing taxable income for inflation. We also summarize proposals for tax reform that figured prominently in the debate leading up to the 1986 tax act. We consider proposals advanced by the Department of the Treasury and by President Ronald Reagan in detail, since these proposals were instrumental in shaping the final legislation. The starting point for our discussion of the alternative proposals is the tax law in existence prior to the 1986 reform. A number of important features of the pre-existing tax law can be traced to tax reforms in the early 1980s.
In Section III, we analyze the tax burdens on capital income under four alternative tax policy regimes: the tax law in existence before the 1986 tax reform, the Treasury proposal, the president's proposal, and the Tax Reform Act of 1986. We utilize the concept of an effective tax rate, which summarizes statutory tax rates and provisions of tax law that affect the definition of taxable income. We also employ the notion of a tax wedge, defined in terms of differences in tax burdens imposed on different forms of income. Tax wedges represent gaps between the marginal products of different types of assets. These gaps are useful indicators of the likely impact of substitutions among different kinds of capital induced by changes in tax policy.
In Section IV of the paper, we analyze the impact of each of the alternative tax policies on U.S. economic growth. We evaluate the effects of changes in tax policy on economic efficiency by measuring the corresponding changes in potential economic welfare. The reference level of welfare, which serves as the basis of comparison among alternative tax policies, is the level attainable by the U.S. economy under the tax law in effect prior to the 1986 tax reform. We also analyze losses in efficiency associated with tax wedges among different kinds of capital income. These tax wedges are the consequences of the corporate and personal income taxes, property taxes, and sales taxes on investment goods.
Section V provides a summary of the paper and presents our main conclusions. We find that much of the potential gain in welfare from the 1986 tax reform was dissipated through failure to index the income tax base for inflation. At rates of inflation near zero the loss is not substantial. However, at moderate rates of inflation, such as those prevailing for the past decade, the loss is highly significant. Second, the greatest welfare gains would have resulted from incorporating the income from household assets into the tax base, while reducing tax rates on income from business assets. The potential welfare gains from an income-based tax system, reconstructed along these lines, would have exceeded those from a consumption-based system.
II. Tax Reform
When the Reagan administration took office in 1981, there was widespread concern about the slowdown in U.S. economic growth. Tax reform proposals by the administration received overwhelming support from the Congress with the enactment of the Economic Recovery Tax Act of 1981.9 The 1981 tax act combined sizable enhancements in investment incentives with substantial reductions in statutory tax rates for individuals and corporations. These reductions created the prospect of rising federal deficits. Only one year later the Congress passed the Tax Equity and Fiscal Responsibility Act of 1982, which repealed the provisions of the 1981 act for phasing in a more accelerated cost recovery system for property placed in service after 1985 and reduced the capital cost to be amortized over the lifetime of an asset.
The tax reforms of the early 1980s substantially reduced the burden of taxation on capital income. However, these reforms also introduced important nonneutralities in the taxation of income from different sources. Differences in the tax treatment of different types of assets gave rise to concerns in Congress about the fairness of the tax system and the impact of tax-induced distortions on the efficiency of capital allocation. In the State of the Union Address in January 1984, President Reagan announced that he had requested a plan for further tax reform from the Department of the Treasury, setting off a lengthy debate that resulted in the enactment of the Tax Reform Act of 1986.
In describing the key features of the 1986 tax reform, we find it useful to begin with a description of the pre-existing tax law in order to provide a basis for comparison. The main provisions of the 1986 tax act went into effect on January 1, 1987. However, the investment tax credit was repealed for assets acquired after December 31, 1985. We refer to the pre-existing tax law as the tax law of 1985 since it remained in force until the end of calendar year 1985. To provide additional perspective on the objectives of the 1986 tax reform, we also characterize two alternative tax reform proposals presented by the Department of the Treasury and the president.
A. The 1985 Tax Law
We summarize the statutory tax rates under the 1985 tax law, the Treasury and the president's proposals, and the 1986 tax act in table 1. Column 1 gives average marginal tax rates for different types of S 157 income under the 1985 tax law for 0, 6, and 10 percent annual inflation rates. The tax rate on each type of income is a weighted average of marginal tax rates paid by taxpayers in all income tax brackets. Average tax rates on different types of income reflect differences in the distribution of each type of income over the tax brackets. We present rates for income in the form of dividends and other distributions on corporate and noncorporate equity, capital gains accruing on corporate and noncorporate equity, and interest on corporate, noncorporate, household, and government debt.'0
We also give the average marginal tax rate on labor income, the average marginal tax rate on income under the corporate income tax, and the average tax rate under the individual income tax. All tax rates include taxes levied at both federal and state and local levels and take into account the deductibility of state and local taxes at the federal level. In projecting U.S. economic growth under the 1986 tax law, we take as fixed the average marginal tax rates on each type of income and the average individual income tax rate. Tax revenues received by the government are generated by applying these tax rates to streams of income generated endogenously within our model of U.S. economic growth.
We summarize the definition of income for tax purposes under the 1985 tax law in greater neutrality in the tax treatment of different types of assets. The Treasury proposed to offset the decreased progressivity of the rate structure by curtailing tax preferences heavily used by highincome taxpayers. The tax burden for low-income earners was to be reduced through increased personal exemptions and zero bracket amounts for household heads.
Under the 1985 tax law the rate structure for the individual income tax consisted of 14 separate tax brackets, with statutory tax rates ranging from 11 to 50 percent of taxable income. Corporate income was taxed under a graduated rate structure with a top rate of 46 percent. The Treasury plan proposed to replace the 14 individual income tax brackets with three broader brackets. Individual income was to be taxed at statutory rates of 15, 25, and 35 percent. The reduction of statutory income tax rates was expected to lower the average marginal tax rate of individuals by 20 percent and the average individual tax rate by 8.5 percent.
Column 2 of Other proposed changes included the taxation of unemployment compensation, curtailment of the tax deductions for mortgage and other personal interest expenses, elimination of accelerated capital cost recovery, abolition of the investment tax credit, taxation of interest on private-purpose municipal bonds, accrual basis taxation of earnings on life insurance policies, recovery of intangible drilling costs in the production of petroleum and natural gas through amortization rather than immediate expensing, and many others.
The Treasury proposal included extensive provisions for indexing income and deductions from income for tax purposes for inflation. This proposal would have retained the indexing of tax brackets, personal exemptions, and zero bracket amounts from the 1981 tax act to prevent the upward creep of tax brackets as a consequence of inflation. In addition, the proposal would have indexed capital gains, interest expenses, interest income, first in, first out (FIFO) inventory accounting, and capital cost recovery.'3 Prior to the tax reform of 13 Deduction of mortgage and other personal interest would not have been indexed under the Treasury proposal. Indexing of interest income and interest expenses would have been based on the assumptions that the real interest rate is constant at 6 percent per year and that inflation raises the rate of inflation point for point. To the extent that the real rate of interest deviates from 6 percent, the indexing would have been incomplete. O~ n n n n a) oon oo n to oooo ooso In order to provide relief from multiple taxation of dividend income, the Treasury proposal would have allowed 50 percent of dividends to be deducted from corporate income, as defined for tax purposes. The proposal would have eliminated multiple taxation for intercorporate dividends by excluding 50 percent of dividends received by corporations from taxable income. About 40-50 percent of corporate profits after taxes are distributed to the shareholders in the form of dividends, so that these provisions would have significantly reduced the tax burden on corporate equity. Column 2 of table 2 summarizes the key features of the Treasury proposal.
Utilization of the economic concept of income as the base for income taxation requires that capital cost recovery must coincide with economic depreciation. To achieve this objective the Treasury proposal would have classified producers' durable equipment into five categories and structures into two categories by economic lifetime. In addition, the Treasury proposal would have indexed capital cost recovery for inflation. Panels 1 and 2 of table 4 show that at a high rate of inflation, capital cost recovery under the Treasury proposal would have been more favorable than under the 1985 tax law for both shortlived and long-lived assets; the reverse is true at a low rate of infla- Like the Treasury proposal, the president's proposal was intended to produce the same tax revenue as the 1985 tax law. In order to offset the sharply lower statutory tax rates, the tax base would have been broadened by curtailing or eliminating tax preferences at both individual and corporate levels. In addition, many preferences favoring high-income taxpayers would have been limited or abolished on grounds of fairness. Important changes in the list of tax preferences would have included the repeal of the investment tax credit, repeal of the deductibility of state and local income taxes, and accrual-based taxation of earnings on life insurance policies, as indicated in table 2.
Unlike the Treasury proposal, however, the president's proposal would not have indexed interest income and expenses. When combined with the option of indexing capital gains, this feature of the proposal would have reduced the cost of capital for projects with debt financing. Another implication of the deduction of nominal interest expenses is apparent in panel 3 of table 4. The present value of capital consumption allowances for short-lived assets is slightly greater than 16 In table 1 we assume that the taxpayers would elect to be taxed on real capital gains when inflation is 0 percent and 50 percent of nominal capital gains when inflation is 6 or 10 percent.
Si 67 unity when inflation is 6 or 10 percent per year since the after-tax real interest rate becomes negative above a certain inflation rate.17 The present value for long-lived assets in panel 3 of table 4 is smaller than unity only because this category includes land and inventories as well as depreciable assets.
In order to alleviate multiple taxation of income from corporate equity, the president's proposal would have allowed a deduction of 10 percent of dividends paid from corporate income. Double taxation of intercorporate dividends would have been eliminated by excluding 90 percent of dividends received by corporations from taxable income. The president's proposal would have had the same effect as the Treasury proposal on the double taxation of intercorporate dividends but would have had less impact on double taxation at corporate and individual levels. Column 3 of table 2 summarizes the specific provisions of the president's proposal pertaining to taxation of income from capital.
D. The Tax Reform Act of 1986
The lengthy debate over tax reform was brought to a conclusion on October 22, 1986, by enactment of the Tax Reform Act of 1986.18 The main provisions of the new tax law took effect on January 1, 1987. The 1986 tax act preserved many features of the Treasury and president's proposals. The final legislation resulted in sharply lower tax rates for both individuals and corporations. The highest statutory tax rate for individuals was lowered from 50 to 28 percent.'9 The corresponding rate for corporations was lowered from 46 to 34 percent. The substantial reductions in tax rates were offset by sharp cutbacks in tax preferences for both individuals and corporations.
Column 4 of table 1 shows that the tax reform reduced average marginal tax rates on various types of income in approximately the same proportion as the Treasury and president's proposals. For example, at an annual rate of inflation of 6 percent, the average mar-17 Under our assumption that an increase in the rate of inflation would result in a point-for-point increase in the nominal rate of interest, the after-tax real interest rate is (1 -TQ)(io + Tr) -rr, where it is the real interest rate, ar is the rate of inflation, and TQ is the corporate tax rate. The after-tax real interest rate is negative for an inflation rate above (1 -TQ)tO/TQ. 18 The Tax Reform Act of 1986 is described by the Joint Committee on Taxation (1986). The economic impact of the 1986 tax reform is discussed in detail by Musgrave (1987) and Pechman (1987) . An illuminating account of the tax reform debate is presented by Birnbaum and Murray (1987 The magnitude of the 1986 reductions in statutory tax rates for individuals and corporations is very large. It is not surprising that the base for income taxation at both individual and corporate levels had to be broadened very substantially in order to achieve revenue neutrality. Under the 1985 tax law, individuals, estates, and trusts were eligible for a 60 percent exclusion of realized net capital gains from taxable income. Corporations were taxed on capital gains at a rate of 28 percent, which was lower than the statutory corporate tax rate. Under the Tax Reform Act of 1986, the 60 percent exclusion of capital gains from taxable income at the individual level was repealed. All corporate capital gains, whether long-term or short-term, are taxed at the statutory corporate tax rate.
In spite of the reduction in the individual income tax rates, the accrual-based average marginal tax rate on capital gains increased from 3.03 percent under the 1985 tax law to 5.62 percent under the Tax Reform Act of 1986. The 1986 tax reform did not include a provision for excluding dividend payments from corporate income. In addition, the deductibility of dividends received by corporations was reduced from 85 to 80 percent. This change mainly affects the tax burden on corporate equity owned through life insurance and other insurance companies and has little impact on the overall tax burden on corporate equity.
The Tax Reform Act of 1986 also repealed the 10 percent investment tax credit for property placed in service after December 31, 1985. Since the credit was applicable mainly to investments in shortlived business assets, it had been a major source of nonneutralities in the taxation of income from different types of assets. Panel 4 of table 4 shows the differential impact of the investment tax credit on the cost of capital for short-lived and long-lived assets in the corporate and noncorporate sectors. Under the 1985 tax law the average rate of the investment tax credit in the corporate sector was 9.44 percent for short-lived assets and 4.26 percent for long-lived assets.20 The repeal Si69 of the investment tax credit has substantially reduced differences in the tax treatment of different types of assets. Table 4 shows that the Tax Reform Act of 1986 increased the present value of capital consumption allowances for short-lived corporate assets at low or moderate rates of inflation and reduced the present value for high rates of inflation. This reflects the repeal of investment tax credit since the basis of capital cost recovery was reduced by 50 percent of the investment tax credit under the 1985 tax law.2' Capital cost recovery was made less rapid for producers' durable equipment, primarily through longer tax lifetimes. For structures the adoption of longer tax lives works in the same direction, reducing the present value of capital cost recovery.
III. Effective Tax Rates
The tax burden on capital income can be summarized by means of effective marginal tax rates on income from each type of assets. An effective tax rate represents the complex provisions of tax law in terms of a single ad valorem rate. This tax rate is based on the social rate of return, defined as income per dollar of capital, adjusted for inflation and depreciation but not for taxes. This social rate of return can be compared with the corresponding private rate of return, which excludes all tax liabilities at both corporate and individual levels. The effective tax rate is defined as the difference between the social and private rates of return, divided by the social rate of return.22 21 If we adjust the present value of capital consumption allowances by increasing the basis for capital cost recovery to 100 percent, we find that the tax reform reduced the present value of capital cost recovery for short-lived assets. To adjust capital consumption allowances under the 1985 tax law for the effect of the provision reducing the basis of capital cost recovery by 50 percent of the investment tax credit, we can multiply the present value of capital cost recovery in table 4 To describe the Tax Reform Act of 1986, the pre-existing 1985 tax law, and the alternative reform proposals presented by the Treasury and the president, we utilize effective tax rates for capital income from three different legal forms of organization-corporate, noncorporate, and household-and from short-lived and long-lived assets. We also present tax wedges among different types of assets, defined as differences between social rates of return on these assets. We give tax wedges for transfers between asset categories within a sector, between sectors, and between the present and the future. We refer to these as interasset, intersectoral, and intertemporal tax wedges. The interasset and intersectoral wedges correspond to differences between marginal products of different types of assets.
In generating effective marginal tax rates and tax wedges we have employed parameters describing alternative tax laws and tax reform proposals from tables 1-3. In addition, we have set the values of parameters describing the financial structure of each sector, the corporate after-tax rate of return to corporate equity, and the rate of interest at corresponding averages for the 1967-86 period. We assume that nominal after-tax rates of return to equity are the same for all sectors and debt/equity ratios are the same for all assets with each sector. Property tax rates are set at 1986 levels. Finally, we have assumed that an increase in the rate of inflation raises the nominal rate of interest point for point.23
A. The 1985 Tax Law
We present effective tax rates under the 1985 tax law in table 5. With a 6 percent rate of inflation, these rates were 2.4 percent for shortlived assets and 44.4 percent for long-lived assets in the corporate sector. The difference in social rates of return between the two asset classes was 4.0 percent. Transferring one dollar's worth of capital from short-lived to long-lived assets would have increased the national income in perpetuity by four cents per year with no additional investment. This is a very substantial tax wedge, comparable in magnitude to the private rate of return, suggesting that the potential gains 23 The validity of our assumption that the debt/equity ratio is the same for all assets within each sector is debated by Gordon, Hines, and Summers (1987) and Gravelle (1987) . Our assumption that the nominal interest rate before taxes increases point for point with inflation is consistent with the results of Summers (1983). King and Fullerton (1984) :~C from tax reform were very large. These gains approached one dollar for each dollar transferred as a consequence of a change in tax policy. The provisions of tax law interact with the rate of inflation in determining the tax burden on capital income. First, a higher rate of inflation reduced the present value of capital cost recovery under the 1985 tax law since cost recovery was not indexed against the impact of inflation. Second, taxation of nominal interest income, coupled with tax deductibility of nominal interest expenses, reduced the tax burden as the rate of inflation increased. For corporate and noncorporate assets the firm's marginal tax rate for the deduction of interest expenses was higher than the individual's marginal tax rate on interest income. On balance the tax burden on corporate and noncorporate assets increased with the rate of inflation.24 As the rate of inflation rose, the tax burden on short-lived assets increased faster than that on longlived assets. As a consequence the interasset tax wedge declined with the rate of inflation.
Under the 1985 tax law, assets in the noncorporate sector had lower tax burdens than corresponding assets in the corporate sector. Table  5 shows that the effective marginal tax rates for short-lived and longlived assets were -15.2 and 31.2 percent, respectively. These rates were substantially lower than the corresponding rates in the corporate sector. The interasset tax wedge between the short-lived and the long-lived assets was 3.0 percentage points. Although this tax wedge was smaller than that in the corporate sector, the interasset tax wedge in the noncorporate sector suggests substantial opportunities for potential gains from tax reform.
A striking feature of effective tax rates in the noncorporate sector under the 1985 tax law is that the effective tax rate on short-lived assets was negative. The provisions for capital cost recovery and the investment tax credit were so favorable that the tax system, in effect, provided subsidies to noncorporate investment in short-lived assets. These subsidies took the form of a "tax shelter" that could be used to reduce tax liabilities on other types of income. The effects of inflation on the tax burdens and the interasset tax wedge in the noncorporate sector were similar to those in the corporate sector. Inflation increased the tax burden on capital income and reduced the interasset tax wedge.
The value of capital services of household assets, such as the rental equivalent of owner-occupied housing or the services of consumers' durables, was not included in taxable income under the 1985 tax law.
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However, effective tax rates on household assets were affected by provisions of the individual income tax since payments for personal and mortgage interest were deductible and interest income from the debt claims on household assets was taxable. Like the assets in the corporate and noncorporate sectors, household assets were also subject to property taxes. Table 5 shows that the effective tax rate on household assets was 12.7 percent with 6 percent inflation. This rate increased slightly with inflation. Since the income from household assets was not taxable, there was no interasset tax wedge in the household sector. Table 5 shows intersectoral tax wedges under the 1985 tax law for short-lived and long-lived assets. When the rate of inflation was 6 percent per year, the intersectoral tax wedge between the corporate and noncorporate sectors was 0.9 percent for the short-lived assets and 1.9 percent for long-lived assets. The wedges between the noncorporate and household sectors were -0.7 percent for short-lived assets and 2.3 percent for long-lived assets. The wedges between the corporate and household sectors were 0.2 percent for short-lived assets and 4.2 percent for long-lived assets. Unlike the interasset tax wedges, the intersectoral tax wedges tended to increase with the rate of inflation since the tax burden of corporate assets increased faster than that of noncorporate assets, which in turn increased faster than that of household assets.
B. The Treasury Proposal
Effective marginal tax rates on business assets under the Treasury proposal are given in table 6. These rates are similar to those under the 1985 tax law. A comparison of tables 5 and 6 reveals that at 6 percent inflation the Treasury proposal would have slightly reduced the effective marginal tax rate from 35.9 to 35.1 percent for corporate assets and from 29.3 to 27.1 percent for noncorporate assets. Since the 1985 tax law did not index taxable income and tax deductions, the Treasury proposal would have increased the tax burden at a lower rate of inflation but would have decreased it at a higher inflation rate.
The effective marginal tax rates under the Treasury proposal reflect the combined effects of the repeal of investment tax credit, the introduction of economic depreciation, lowering of statutory tax rates, and indexing of interest income, interest expenses, and capital gains. Of the many tax policy changes in the Treasury proposal, the repeal of investment tax credit would have had the greatest impact on effective tax rates on income from capital. Since short-lived business assets received the most important benefits from the investment Finally, the Treasury proposal would have reduced the impact of inflation on the tax burden on capital income by defining taxable income to approximate economic income more closely. In fact, the tax burden would have declined with inflation because of incomplete indexing of interest payments.25 To the extent that interest is not completely indexed, inflation tends to increase the after-tax real interest rate and reduce the present value of capital consumption allowances, even if tax depreciation is completely indexed against inflation. On the other hand, incomplete indexing reduces the cost of debt financing. Table 6 indicates that the result of these two opposing effects would have been to reduce the marginal tax burden of capital with higher rates of inflation.
C. The President's Proposal
We summarize effective tax rates under the president's proposal in table 7. Overall, the effects of the president's proposal would have been similar to those of the Treasury proposal. The tax burden on income from capital would have increased at a low rate of inflation and decreased at a high rate. The interasset tax wedges in the corporate and noncorporate sectors would have been reduced; the intersectoral tax wedges of long-lived assets would also have been reduced, but effects on the tax wedges for the short-lived assets would have been mixed. However, a careful comparison of tables 6 and 7 reveals a number of subtle differences between the Treasury and president's proposals, many of which are attributable to differences in the impact of inflation on the tax system. With no inflation the president's proposal would have been more favorable to investment since it would have retained accelerated schedules for capital cost recovery. At 6 or 10 percent inflation rates, the president's proposal would have been even more favorable to investment since the indexing of capital consumption allowances would have been coupled with the deduction of nominal interest expenses. This would have increased the present value of capital consumption allowances at higher rates of inflation. In addition, inflation would have lowered the tax burden on capital as a consequence of the tax deductibility of nominal interest expenses. The value of the resulting deductions would have been greater than the additional tax liabilities resulting from the taxation of nominal interest income at the individual level. Similar reasoning can be applied to explain the decline of the intersectoral tax wedges with inflation.
Under the 1985 tax law and the Tax Reform Act of 1986, capital cost recovery is not indexed for inflation, so that an increase in the in- 25 We assume that the real interest rate is 3.57 percent as opposed to the 6 percent used in the proposal. Under our assumptions, interest income and expenses would have been incompletely indexed and inflation would have had an impact on effective tax rates. 
D. The Tax Reform Act of 1986
Since the Tax Reform Act of 1986 embraced many of the ideas contained in the Treasury and president's proposals, the impact of the tax reform on effective tax rates and tax wedges is similar to that of the two proposals. Table 8 shows that the repeal of the investment tax credit more than offset the reduction in the statutory tax rates, so that the overall tax burden on income from capital is increased. Despite the acceleration of capital cost recovery and lower marginal tax rates, the impact of repeal of the investment tax credit is most evident in the increase of the tax burden on short-lived business assets. At 6 percent inflation, the Tax Reform Act of 1986 imposes an effective tax rate on short-lived assets of 38.2 percent in the corporate sector and 28.2 percent in the noncorporate sector, while the corresponding tax rates were 2.4 percent and -15.2 percent under the 1985 tax law. For long-lived assets, effective tax rates were not much affected by tax reform. The effects of lower tax rates were approximately offset by the combined effects of the longer cost recovery period and the repeal of the investment tax credit. At 6 percent inflation, the interasset tax wedges in the corporate and noncorporate sectors are only 1.0 percent and 0.6 percent, while the corresponding figures were 4.0 percent and 3.0 percent, respectively, under the 1985 tax law. Table 8 shows that the effective tax rates on household assets were essentially unaffected by the reform since the difference between the average marginal tax rates on equity and debt claims was almost unchanged and property taxes remained the same.
Overall, the tax burden on the income from capital was increased by the 1986 tax reform. As a consequence, the intertemporal tax wedges are larger and the efficiency of intertemporal resource allocation was adversely affected. On the other hand, the interasset tax wedges were considerably reduced and the efficiency of interasset capital allocation was enhanced. At 6 percent inflation, intersectoral Since the tax burden on short-lived assets rises faster than that on long-lived assets, interasset tax wedges decline with the rate of inflation. The tax burden on corporate assets increases faster than that on noncorporate assets, which in turn increases faster than that on household assets, so that intersectoral tax wedges increase with the rate of inflation.
IV. Economic Growth
In this section we estimate the impact of alternative tax policies-the Treasury proposal, the president's proposal, and the Tax Reform Act of 1986-on U.S. economic growth. We evaluate the effect of each of the alternative tax reform proposals by comparing the resulting level of welfare with that attainable under the "base case" given by the 1985 tax law. Since effective tax rates and tax wedges depend on the rate of inflation, we consider three alternative rates of inflation: 0, 6, and 10 percent. In these comparisons we impose the requirement that the revenue and expenditure of the government sector are the same as those in the base case.
We consider four alternative methods for adjusting tax revenues in order to keep the budgetary position of the government sector the same as that in the base case. The first method is to increase or decrease government revenues by means of a "lump-sum" tax or subsidy. We model a lump-sum tax by altering the budget constraint facing the representative consumer. A tax results in a contraction of the budget available to the consumer and a corresponding increase in government revenue. Similarly, a subsidy expands the budget available to the consumer and decreases government revenue. A lumpsum tax or subsidy does not distort decisions in the household or business sector of the economy by altering the tax wedges facing the representative consumer or the representative producer.
We also consider three methods for adjusting government revenues that involve changes in tax-induced distortions. These include proportional adjustments to labor income taxes, sales taxes on investment and consumption goods, and taxes on income from both capital and labor. The labor income tax adjustment affects the tax rate for labor services, the sales tax adjustment affects the tax rates for consumption and investment goods, and the income tax adjustment af- fects the tax rates for both capital and labor services. By considering all three methods, we are able to assess the sensitivity of the welfare rankings of alternative tax policies to changes in the constraints imposed by the requirement of revenue neutrality.
A. The Impact of Tax Reform
We summarize the results of our simulations of U.S. economic growth under alternative tax policies in table 9. An important conclusion we can draw from the table is that the Treasury proposal, the president's proposal, and the Tax Reform Act of 1986 all improve potential economic welfare substantially. In our central case with 6 percent inflation and a lump-sum tax adjustment, the president's proposal would have generated a welfare gain of $2,452.2 billion, while the Treasury proposal would have generated a gain of $1,907.6 billion. However, the welfare gain associated with the Tax Table 9 also shows how the welfare effects of alternative tax reforms would be affected by the rate of inflation. It is useful to focus on lump-sum tax adjustments since distortionary tax adjustments result in reallocations of resources due to substitutions as well as changes in the rate of inflation. Economic welfare would have in- 27 In interpreting these comparisons in terms of the U.S. private national wealth, one should bear in mind that the private national wealth includes only nonhuman wealth, while the welfare gains from tax reform accrue to the owners of nonhuman capital and also to recipients of labor income, which can be regarded as a return to human capital. 28 This does not imply that the distortionary effects of the taxes used for revenue adjustments are similar. Rather it reflects the fact that the size of the required revenue adjustments is not large enough to produce sizable differences. An increase in the rate of inflation from 0 to 6 percent is sufficient to alter the welfare ranking between the Treasury proposal and the Tax Reform Act of 1986. The welfare gains from the 1986 tax reform are substantially attenuated at a 6 percent inflation rate. At a 10 percent inflation rate, these gains are further reduced. Our first conclusion is that potential gains in welfare from the 1986 reform are largely dissipated at moderate rates of inflation, such as those that have prevailed for the past decade. Insulating the U.S. tax system from the impact of inflation should retain high priority in future deliberations about tax reform.
B. Alternative Approaches to Tax Reform
We have measured the impact of the Tax Reform Act of 1986 on economic welfare, employing the 1985 tax law as a basis for comparison. We have also assessed the potential impact of the Treasury and president's tax reform proposals. We next consider alternative approaches to tax reform based on the elimination of tax wedges among different types of assets. As before, the growth path of the U.S. economy under the 1985 tax law is taken as a basis for comparison. We measure the potential gains in economic welfare from changes in tax policy by comparing the resulting levels of welfare with those corresporiding to the 1985 tax law.
For the purposes of this analysis we find it useful to distinguish between atemporal and intertemporal tax wedges. The elimination of an atemporal tax wedge requires that the social rates of return on the corresponding assets are equalized within a given time period. We eliminate atemporal tax wedges among assets by equalizing the corresponding social rates of return at a weighted average of these rates of return, where stocks of assets are used as weights. More precisely, we equalize social rates of return associated with balanced growth equilibrium under the 1985 tax law, using the balanced growth proportions of assets as weights.
To model the integration of the corporate and individual income taxes, we set the social rates of return on corporate assets equal to those on the corresponding noncorporate assets. This procedure does not affect the private rates of return in the two sectors, so that effec-tive tax rates are not equalized between the sectors. The private rates of return on assets in different sectors differ for two reasons. The first is that debt/asset ratios differ across sectors. The second is that average marginal tax rates on individual income vary from sector to sector because of the differences in the distribution of asset ownership among taxpayers in different income tax brackets.
We consider the elimination of five sets of tax wedges: (1) interasset tax wedges within the corporate and noncorporate sectors; (2) intersectoral tax wedges between assets of the same type held in the corporate and noncorporate sectors; (3) intersectoral tax wedges among assets of the same type held in the business and household sectors, where the business sector includes both corporate and noncorporate business; (4) all atemporal tax wedges in the business sector; and (5) all atemporal tax wedges in the business and the household sectors. We also consider (6) the integration of corporate and noncorporate taxes.
Elimination of an intertemporal tax wedge requires equalizing the social and private rates of return, so that the effective tax rate on the corresponding assets is reduced to zero. We consider two possible approaches to eliminating intertemporal tax distortions. First, we consider (7) the elimination of intertemporal tax wedges resulting from income and property taxes. This leaves the sales tax on investment goods at its level in the base case while reducing the effective tax rate on capital income to zero. Second, we eliminate the tax burden on capital altogether by (8) removal of the sales tax on investment goods as well as taxes on income from capital and property taxes. These two approaches correspond to alternative implementations of consumption tax rules for the taxation of capital income.
We summarize the sums of the investment tax credit and the present value of tax deductions for capital cost recovery that result in the elimination of tax wedges among different classes of assets in table 10. Panel A represents the base case, corresponding to the 1985 tax law. Panel B represents the elimination of interasset tax wedges within the corporate and noncorporate sectors. This can be achieved by setting the sums of the investment tax credit and the present value of tax deductions for capital cost recovery at the values specified in the table. The social rates of return and the effective tax rates must be the same for short-lived and long-lived assets within each sector since the private rate of return is the same for all assets within the sector. After interasset wedges are eliminated, the intersectoral and intertemporal tax wedges remain.
In panel C we eliminate the intersectoral tax wedges between assets in the corporate and noncorporate sectors by equalizing social rates of return on short-lived assets in the two sectors. Similarly, we equalize social rates of return on long-lived assets. After the intersectoral tax wedges within the business sector are removed, the interasset tax wedges and intersectoral wedges between the business and household sectors still remain. In panel D we also eliminate the intersectoral tax wedges between business and household sectors. This approach to tax reform eliminates all the intersectoral tax wedges but creates an interasset tax wedge in the household sector where none existed before the change in tax policy. There are interasset tax wedges in the corporate and noncorporate sectors as well.
In panel E, we eliminate both the interasset and intersectoral tax wedges in the business sector. Conceptually, the tax reforms represented in panel E are a combination of the reforms represented in panels B and C. In panel F, all the atemporal tax wedges are eliminated, so that the only remaining sources of tax distortions are the intertemporal tax wedges. In panel G, we eliminate the intersectoral tax wedges between corporate and noncorporate sectors by setting the social rates of return on corporate assets equal to the corresponding rates on noncorporate assets. The substantial reduction in tax revenue can be offset by a lump-sum tax or by proportional adjustments in the labor income tax, sales tax, or individual income tax. Finally, in panel H, all the intertemporal tax wedges are eliminated and the social and private rates of return are equalized for all assets.
C. Welfare Impacts
We summarize the welfare impacts of the eight hypothetical tax reform proposals in table 11. Beginning with lump-sum tax adjustments, we find that the welfare gain from elimination of interasset tax wedges that existed under the 1985 tax law would have been $443.9 billion. The elimination of intersectoral tax wedges between assets in the corporate and noncorporate sectors yields welfare losses instead of gains. Given Harberger's (1966) analysis of the impact of the corporate income tax, this is a rather surprising result. The elimination of a tax wedge would usually be expected to increase the efficiency of resource allocation and improve the level of economic welfare. However, the demand for capital services is much more elastic in the noncorporate sector than in the corporate sector. Equalizing the social rates of return between the corporate and noncorporate assets reduces the total demand for the business capital services.
The third change in tax policy analyzed in The welfare gain from eliminating the interasset and intersectoral wedges among business assets is estimated to be only $326.4 billion under the 1985 tax law. The welfare gain from eliminating all the atemporal tax wedges in the private sector of the U.S. economy is estimated to be $2,663.7 billion. This gain is much larger than the welfare gain resulting from elimination of interasset distortions within each sector and somewhat larger than that resulting from elimination of intersectoral tax distortions for all sectors. In view of the relative magnitude of these effects, we can attribute most of the welfare gain to elimination of intersectoral tax wedges between business and household assets.
The sixth change in tax policy we consider is the elimination of intersectoral tax wedges between assets in the corporate and noncorporate sectors. For this purpose we set social rates of return on corporate assets equal to the corresponding rates of return on noncorporate assets under the 1985 tax law. The effective tax burden on corporate assets is unambiguously reduced by this hypothetical change in tax policy. The estimated welfare gain from this change in tax policy is $1,313.1 billion. The gain is about half of that attainable by eliminating all intersectoral tax wedges.
In the six changes in tax policy we have considered up to this point, we have focused attention on the distortionary impact of atemporal tax wedges. We next consider the elimination of intertemporal tax wedges by setting effective tax rates on all types of income from capital equal to zero. We find that the elimination of intertemporal tax wedges would have generated huge welfare gains under lumpsum tax adjustment. If sales taxes on investment goods were also abolished, the welfare gain would become even larger. With the 1985 tax law as the base case, the welfare gain from removing intertemporal tax wedges on all assets would have been $3,853.9 billion. The elimination of the sales taxes on investment goods would have produced a gain of $4,128.1 billion.
The magnitudes of welfare gains from elimination of the intertemporal tax wedges under distortionary tax adjustments presented in table 11 are substantially lower than those under lump-sum tax adjustment. The changes in marginal tax rates required to offset revenue losses can generate significant substitution effects. The welfare effects resulting from the elimination of intertemporal tax wedges, as given in table 11, are also sensitive to the choice among distortionary tax adjustments since the required increase in tax revenue is so large.
If a proposed tax reform is roughly revenue neutral, so that the magnitude of the required adjustment in tax revenue is small, the welfare ranking of alternative policy changes does not depend on the method for adjusting tax revenue. For a change in tax policy that involves substantial rate cuts with no compensating enhancement of tax revenues through base broadening, the welfare measures under the lump-sum tax adjustment can be interpreted as upper bounds of the welfare gains that can be achieved. Any realistic tax reform involving revenue adjustment through changes in distortionary taxes would result in welfare gains well below those attainable under the hypothetical lump-sum tax adjustment.
The fact that the estimated welfare gains from the elimination of the intertemporal tax wedges is in the range of $4 trillion suggests that the potential welfare gain from replacing the current system of income taxes with consumption-based taxes would be very large indeed. However, the welfare gains would be reduced by approximately half under the more realistic assumption that revenue losses are offset by distortionary tax adjustments. These welfare gains are still impressive.
Our second conclusion is that the consequences in reductions of intertemporal tax wedges associated with consumption-based taxation must be carefully weighed against possible worsening of atemporal resource allocation as a consequence of distortions associated with increased taxes on consumption. An idealized income tax with income from household assets incorporated into the tax base would have permitted substantial reductions in tax rates on income from business assets. Such a tax would have produced greater potential gains in welfare than an idealized consumption tax, with the 1985 tax law taken as a starting point. Harberger's case for uniform tax rates on all types of capital income is strengthened by this finding, providing that uniform treatment is not limited to income from business assets.
V. Conclusion
The Tax Reform Act of 1986 increases the effective marginal tax burden on income from capital at any positive inflation rate. Nonetheless, the change in economic welfare relative to the 1985 tax law is positive. The 1986 tax act improves the efficiency of atemporal resource allocation sufficiently to offset the negative impact of greater effective tax rates on capital income. Higher rates of inflation result in a marked reduction in the welfare gains from the 1986 tax reform. For example, we estimate that the welfare gain is $448.4 billion at a 6 percent rate of inflation, which amounts to 2.8 percent of U.S. private national wealth in 1987. The 1986 tax act substantially reduces interasset tax wedges within the business sector, so that potential welfare gains from further reductions are small.
An important feature of the Treasury and president's proposals is that the tax base would have been largely indexed against inflation.
By contrast the tax burden on income from capital under the Tax Reform Act of 1986 increases significantly with the rate of inflation. While the gains from the 1986 tax act are comparable to those under the Treasury and president's proposals at inflation rates near zero, the gains under the two proposals are much greater at moderate or high rates of inflation. For example, the president's proposal would have resulted in a welfare gain of $2,452.2 billion at a 6 percent inflation rate, which dwarfs the corresponding gain from the Tax Reform Act of 1986. However, the largest welfare gains from tax reform would have been obtained by transferring part of the tax burden on business capital to household capital. There are obviously important political obstacles to such a transfer. Limitations on the deductibility of mortgage interest and elimination of the tax deductibility of state and local property taxes were included in the Treasury proposal. However, only very modest restrictions on the deductibility of mortgage interest survived into the 1986 tax reform legislation. The welfare gain from a tax policy that treats all forms of capital income symmetrically would have been $2,663.7 billion at a 6 percent inflation rate. This exceeds the gain from the 1986 tax act by $2,215.3 billion and outranks the gains from both the Treasury and president's proposals.
An alternative approach to equalizing the tax burdens between business and household assets would have been to replace the 1985 tax law with a tax system based on consumption. At a 6 percent inflation rate the welfare gain from shifting to a consumption-based tax system from a system primarily based on income would have been much larger than the gain from the Tax Reform Act of 1986. This conclusion holds for any of the alternative methods we have considered for maintaining government revenue at the same level as that under the 1985 tax law. The prospective revenue losses associated with elimination of capital income taxation would have required large increases in distortionary taxes. However, the resulting welfare losses would have been outweighed by gains in efficiency from eliminating capital income taxes. Our overall conclusion is that indexing the U.S. tax system should receive high priority in future tax reforms. Although potential gains in welfare from the Tax Reform Act of 1986 are substantial, these gains are sharply diminished at moderate rates of inflation. The Treasury and president's proposals can provide important guidance in the practical implementation of indexing schemes. A properly indexed tax system based on income may be superior to a system based on consumption, provided that income from household assets is included in the tax base and all assets are taxed at a uniform rate. This is a second important priority for future tax reforms.
